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Components of a Biogas System

• Manure Collection
• Anaerobic Digester
• Effluent Storage
• Biogas Handling
• Biogas Use





Manure Collection

• Raw Manure (8-25% 
solids)

• Manure Handling
– Liquid Manure

• <3% solids
• Usually collected by 

flushing

– Slurry Manure
• 3-10% solids
• Typically collected by 

scraping or in pits

• Manure Handling
– Semi-Solid Manure

• 10-20% solids
• Typically collected by 

scraping
• No water added

– Solid Manure
• >20% solids
• Usually moved by a 

scoop loader



Digester Feedstock 
(Cubic meters/ton)



Digester Types and Characteristics



Swine Digester Examples



Swine Digester Examples



Dairy Digester Examples



Effluent Storage

• Stabilized organic solution
• Good value as a fertilizer
• Storage needed as nutrients cannot be 

land applied year round
– May be applied through a center pivot

• Typically storage must be adequate to 
meet farm needs during non-growing 
season



Biogas Handling

• Handling system moves biogas from the 
digester to energy end use

• Includes piping, pump or blower, gas 
meter, pressure regulator, and condensate 
drains; maybe gas scrubber

• Biogas builds pressure inside the digester 
– it’s removed by putting a slight vacuum 
on the collection pipe from the digester





Biogas Use

• Digester Biogas – usually 60-80% 
methane, heating value of 600-800 Btu/ft3

• Most equipment that uses natural gas, 
propane, butane can be fueled by biogas

• Opportunities for equipment fueled on coal 
and fuel oil as well.



Biogas Use

• Electricity
– Internal combustion engines, microturbines, fuel cells
– For on-farm use and/or sale to grid

• Co-generation (combined heat and power)
– Capture heat from engine for electricity generation to 

warm digester
– Could provide heat, hot water or steam for farm or 

neighboring operations when heat available exceeds 
the needs of the digester 

• As a fuel for Boilers and Heaters
• As a fuel providing heat for Chilling/Refrigeration



Biogas Use



Biogas Use
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Reasons for Success

• The owner/operator:
– realized the benefits biogas technology had to 

offer and wanted to make it work.
– had some mechanical knowledge and ability 

and had access to technical support.
– increased the profitability of biogas systems 

through the utilization and sale of manure 
byproducts. 

• The designer/builder built systems that 
were compatible with farm operation. 



Reasons for Failure
• The owner/operator:

– did not have the skills or the time required.
– digester systems were not compatible with manure handling.
– inadequate training and technical support for their systems.

• The designer/builders:
– sold “cookie cutter” designs to farms.
– installed the wrong type of equipment. 

• The systems:
– became too expensive to maintain and repair because of poor 

system design.
– provided no financial returns or returns diminished over time.

• Farms went out of business due to non-digester factors.



Benefits of Biogas Projects

• On and Off-Site Farm Energy
• Reduced Odors
• High Quality Fertilizer
• Reduced Surface and Groundwater 

Contamination
• Pathogen Reduction
• Fiber Recovery and Use



Preliminary Screening for Project 
Opportunities

• Is your confined livestock facility ‘large”?
• In manure production and collection stable 

year round?
• Is your manure management compatible 

with biogas technology?
• Is there a use for the energy recovered?
• Will you be able to manage the system 

effectively?



Facility Size



Manure Management



Energy Use



Project Management



Initial Appraisal



Vision
• Create a multi-billion dollar industry based 

on methane capture and use at livestock 
operations
– Enable innovative business models that create equity 

for farmers and rural communities and advance their 
energy independence

– Secure markets for energy, nutrients, value-added 
products, and carbon

– Establish an environment that favors project 
establishment

– Facilitate next generation technologies that advance 
superior environmental performance

• ** Reap the environmental and energy benefits



Market Potential



Major Project Drivers
• More project developers joining the industry:

– New business models require less up-front cost and risk to farmers
– Energy generation more critical
– Carbon and renewable energy credits growing
– Most new entrants are business and energy savvy

• Increase in 3rd party investment
• Emergence of complete mix designs suitable for co-mingling in U.S. market 

(especially dairy)
• Market developing for dairy manure fibers (up to 60% of project revenue)

– Bedding
– Potting soil (peat moss replacement)
– Fiber boards (not yet proven but shows promise)

• Continuing - AD systems help reduce odors, comply with environmental 
regulations, nutrient management plans, and increase farm 
productivity/economics.



Value Added Benefits of AD Systems





Interest 
and 

Innovation





Challenges

• Energy Policy
– Local, state, national
– Interconnect, stand-by, net metering, tariffs

• Regulatory constructs
– Engine emissions, co-digestion

• Knowledge
• Education

– Producers, policy makers, regulators



AgSTAR Resources
• General Outreach

– Annual AgSTAR Conference, AgSTAR Digest newsletter, Farm 
Extension Events, Workshops

• Project Development
– Managing Manure with Biogas Recovery Systems
– Industry Directory
– Funding Guide for Federal and State Resources
– Market Opportunities for Biogas Recovery Systems

• Technical Analysis
– A Protocol for Quantifying and Reporting the Performance of 

Anaerobic Digestion Systems for Livestock Manures
– Mass Balance Waste Management Evaluations
– Dairy and Pig Manure Case Studies

• Project Evaluation Tools
– AgSTAR Handbook - A Manual for Developing Biogas Systems 

at Commercial Farms in the United States
– FarmWare - develops project specific feasibility assessments









More information

• AgSTAR Website
–www.epa.gov/agstar

• Chris Voell
–Voell.christopher@epa.gov
–202-343-9406

http://www.epa.gov/agstar
mailto:Voell.christopher@epa.gov
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